WHAT IS CLAIMED IS: 



Yl. A printing apparatus scanning a carriage mounting a 
printing head over a printing medium for a plurality of 
tiVes, to perform printing upon respective scan and to 
peAorm feeding tlie printing medium for feeding the 
prinWg medium for a predetermined amount in, a direction 
different from a scanning direction of said carriage 
betweeX scans of plurality of times for printing on a 
10 printing medium, comprising: 

meafts for getting information relating to a printing 
medium feeding period required for feeding the printing 
medium ±o\ the Predetermined amount after completion of 
printing iV a preceding line in a preceding scan; 
is means fbr setting a carriage scanning period required 

to printing Vtart of the next line after completion of 
printing in skid preceding line so as to be substantially 
equal to said Winting medium feeding period depending 
upon printing dbmpletion position of the preceding line 
20 and the printing start position of the next line; and 
means for driving said carriage to scan depending upon 
a period set by skid carriage scanning period setting 
means - \ 



25 2. A printing apparatus as claimed in claim 1, wherein 
said carriage scanning period includes at least a first 
carriage scanning period required for the carriage to 
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resell a predetermined position after- completion of 
printing of the preceding line and a second carriage 
scaling period required for the carriage to reach the 
predetermined period at the printing start position of the 
next JU_ne , 

saUd carriage scanning period setting means takes a 
difference between a said printing medium feeding period 
and a s\xn\ of said first carriage scanning period and said 
second carriage scanning period, as a waiting period when 
a sum of said first carriage scanning period and said second 
carriage soanning period is less than said printing medium 
feeding peALod, / 1 

said catriaqjf driving means maintains stopping the 
carriage fori said waiting period after deceleration and 
stop of the carriage according to said first carriage 
scanning period after completion of printing of the 
preceding line! 



|J 3, A printing apparatus as claimed in claim 1, wherein 

g 20 said carriage scanning period includes at least a first 
|ec= carriage scanning Vperiod required for the carriage to 

reach a predetermined position after completion of 
printing of the preceding line and a second carriage 
scanning period reqikred for the carriage to reach the 
25 predetermined period \t. the printing start position of the 
next line , 

said carriage scanning period setting means sets 
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sqanning speed of said carriage so that a sum of said first 
carriage scanning period and said second carriage scanning 
period becomes equal to said printing medium feeding 
period , and 

sVid carriage driving means drives carriage scanning 
depending upon scanning speed of the carriage set by said 
carriage^ scanp^ng period setting means • 
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4 . A printing apparatus scanning a carriage mounting a 
10 printing h^ad over a printing medium for a plurality of 
times . to perform printing upon respective scan and to 
perform feeding of printing medium for feeding the 
printing medibm for a predetermined amount in a direction 
different f rorfr a scanning direction of said carriage 
15 between scans &f plurality of times for printing on the 
printing mediunu. comprising: 

means for getting information relating to a printing 
medium feeding period required for feeding the printing 
medium for the predetermined amount after completion of 
20 printing in a preceding line in a preceding scan; 

means for getting information relating to a carriage 
scanning period from end position of printing of the 
preceding line to stapt position of printing of next line 
in a scanning direction of the carriage; and 
25 means for driving said carriage to scam to printing 

start of the next line defter completion of printing in said 
preceding line dependirijg upon a relationship between said 
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carriage scanning period and said, printing medium feeding 
period . 
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5 • A pointing apparatus as claimed in claim 4 , wherein 
5 said carriage driving means does not vary scanning speed 
of said\ carriage even after completion of printing of 
preceding line wheu said carriage scanning period is 
longer than said printing medium feeding period. 

10 6- A printing apparatus as claimed in claim 4, wherein 
said carriage driving means provides a zone to stop the 
carriage for a predetermined period so that said carriage 
scanning period becomes equal to said printing medium 
feeding period when said carriage scanning period is less 

is than said printing medium feeding period, and accelerates 
said carriage to reach the printing start position at a 
predetermined speed after decelerating said carriage to 
stop for the predetermined period after completion of 
printing of the preceding line. 

20 

7\ A printing apparatus as claimed in claim 4, wherein 
sard carriage driving means provides a zone to decelerate 
the \arjfisage for a predetermined period so that said 
carriMe\§/canning period becomes equal to said printing 
25 medium deeding period when said carriage scanning period 
is less >than said printing medium feeding period, and 
accelerates said carriage to reach the printing start 



- 34 - 



position at: a predetermined speed after scanning said 
carri ige at decelerated speed after completion of printing 
of tli * preceding line • 

5 8 . A printing apparatus scanning a carriage mounting a 
printing lie ad over a printing medium for a plurality of 
times ,1 to perform printing upon respective scan in a 
predetermined direction, and to perform feeding the 
printing medium for feeding the printing medium for a 
io predetormined/onount in a direction different from a 
scanni ig direction of said carriage between scans of 
plurality of 1/reLmes in said predetermined direction for 
printing on the printing medium , comprising; 

m-ans for getting information relating to a printing 
15 medium feeding period required for feeding the printing 
medium for the predetermined amount after completion of 
print: ng in a preceding line in a preceding scan; 

means for setting a carriage scanning period required 
to printing start of the next line after completion of 
20 print Lng in said preceding line[in said preceding scan^so 
as to be substantially equal to said printing medium 
feeding period depending upon printing completion 
position of the preceding line and the printing start 
position of the next line; and 
25 neans for driving said carriage to scan depending upon 

a period set by said carriage scanning period setting 
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\. A printing apparatus as claimed in claim 8 , wherein 
\ said carriage scanning period includes at least a 
fiist carriage scanning period required for stopping the 
carriage at a predetermined position after completion of 
printing of the preceding line, a carriage return period 
required for effecting scanning in said predetermined 
direction and returning the carriage in reverse direction 
to stopNat the predetermined position, and a second 
carriage \s canning period required for the carriage to 
reach at ^he predetermined speed to the printing start 
position df tSiel^ext line from a predetermined position 
stopping after' carriage return , 

said carriage scanning period setting means ta3ces a 
difference between a sum of said first carriage scanning 
period and said carriage return period and said second 
carriage scanning period, and a printing medium feeding 
period as a waiting period when a sum of said first carriage 
scanning period\ and said carriage return period and said 
second carriage scanning period is less than said printing 
medium feeding period, 

said carriage driving means maintains stopping the 
carriage for said Waiting period after carriage return* 



10. A printing apparatus scanning a carriage mounting a 
printing head over a printing medium for a plurality of 
times, to perform pointing upon respective scan and to 
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pterf orm feeding of v printing medium for feeding "the 
prVnting medium for a predetermined amount in a direction 
different from a scanning direction of said carriage 
between scans of plurality of times for performing 
printing on the printing medium, wherein a recovery 
process of the printing head at a predetermined position 
is performed per scan in a predetermined direction of said 
carriage , comprising : 

mea^s for getting information relating to a printing 
medium feeding jperiod required for feeding the printing 
medium fo£ th£ pV^ determined amount after completion of 
printing iin aj p:ri ^ceding line in a preceding scan; 

means forV^ptting a carriage scanning period required 
to printing start of the next line after completion of 
printing in feaid preceding line in a preceding scan so as 
to become eq\ial to said printing medium feeding period 
depending upon printing completion position of the 
preceding lin^ and the printing start position of the next 
line ; and 

means for driving said carriage to scan depending upon 
a period set by\ said carriage scanning period setting 
means . 



11. A printing apparatus as claimed in claim 10, wherein 
25 said carriage scanning period includes at least a 

first carriage scaYining period required for the carriage 
to stop at a predetermined position after completion of 
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pointing in a predetermined direction, a recovery process 
peiriod required for performing recovery process of the 
printing Head at the predetermined position and a second 
carriage scanning period required for the carriage to 
reach\ the printing start position of the next line by 
scanning the carriage in a direction opposite to scanning 
of said\ predetermined direction from said predetermined 
position after finishing of the recovery process, 

sai A carriage scanning period setting means takes a 
difference between a sum of said first carriage scanning 
period „ a \ recovery period and said second carriage 
scanning pferioA^nd said printing medium feeding period 

as a waiting \B^riod when a sum of said first carriage 

\ 1 

scanning period , said recovery period and said second 
carriage scanning period is less than said printing medium 
feeding peralod, 

said carriage driving means stops the carriage for 
said waiting period after finishing said recovery process . 

12. A printing apparatus as claimed in claim 10, wherein 
said carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to stop at a predetermined position after completion of 
printing in a predetermined direction, a recovery process 
period required for performing recovery process of the 
printing head at the predetermined position and a second 
carriage scanning! period required for the carriage to 
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Aach the printing start position of tlie next line by 
scanning the carriage in a direction opposite to scanning 
of ^aid predetexrmined direction from said predetermined 
position after finishing of the recovery process, 

^aid carriage scanning period setting means taJces 
said pointing medium a difference between a sum of said 
first carriage scanning period, a recovery period and said 
second carriage scanning period, and said printing medium 
feeding period as a waiting period when a sum of said first 
10 carriage ^canning period, said recovery period and said 
second carriage scanning period is less than said printing 
medium feeding ppj?4_od, 

said carriage driving means for performing said 
recovery process after stopping the carriage for said 
15 waiting period - 

13 , A carriag^ scan driving method using a printing 
apparatus scanning a carriage mounting a printing head 
over a printing medium for a plurality of times, to perform 
20 printing upon respective scan and to perform feeding the 
printing medium for feeding the printing medium for a 
predetermined amojint in a direction different from a 
scanning directioA of said carriage between scans of 
plurality of times\for printing on the printing medium, 
25 comprising : 

step of getting information relating to a printing 
medium feeding period required for feeding the printing 
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medium for the predetermined amount after completion of 
prating in a preceding line in a preceding scan; 

step of setting a carriage scanning period required 
to pVinting start of the next line after completion of 
printing in said preceding line so as to be substantially 
equal \o said printing medium feeding period depending 
upon prating completion position of the preceding line 
and the Printing start position of the next line; and 

step Vf drAang said carriage to travel depending upon 
a period s^t by Jaid carriage scanning period setting step. 

14. A carriage scan driving method as claimed in claim 
13, wherein 



\ 



said carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to reach a predetermined position after completion of 
printing of tke preceding line and a second carriage 
scanning period required for the carriage to reach the 
predetermined iferiod at the printing start position of the 
next line , \ 

said carriage scanning period setting step takes a 
difference between a said printing medium feeding period 
and a sum of said first carriage scanning period and said 
second carriage scanning period, as a waiting period when 

a sum of said first carriage scanning period and said second 

I 

carriage scanning period is less than said printing medium 



feeding period. 



\ 



,|aid carriage driving step maintains stopping the 
carriage for said waiting period after deceleration and 
stop a£ the carriage according to said first carriage 
scanning period after completion of printing of the 
preceding line . 
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15 . A carriage scan driving method as claimed in claim 
13 , wherein said carriage scanning period includes at 
least a f\irst carriage scanning period required for the 
carriage ^to [reach a predetermined position after 
completion of j^ijiting of the preceding line and a second 
carriage scalyj ing period required for the carriage to 
reach the (predetermined period at the printing start 
position o'f the next line, 

said carriage scanning period setting step sets 
scanning speed of said carriage so that a sum of said first 
carriage scanning period and said second carriage scanning 
period becomes equal to said printing medium feeding 
period , and 

said carriage driving step controls carriage scanning 
depending upon scanning speed of the carriage set by said 
carriage scanning period setting step. 



16 , A carriage scan driving method using a printing 
25 apparatus scanning a carriage mounting a printing head 
over a printinglmedium for a plurality of times , to perform 
printing upon respective scan and to perform feeding of 
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p tin ting medium for feeding the printing medium for a 
predetermined amount in a direction different from a 
sqanning direction of said carriage between scans of 
plurality of times for printing on the printing medium, 
c o^ipri s in g : 

step of getting information relating to a printing 
medium feeding period required for feeding the printing 
medium for the predetermined amount after completion of 
printing in a preceding line in a preceding scan; 

Itep^i of getting information relating to a scanning 
periodl OfVthe carriage from completion position of 
printing df the preceding line to start position of 
printing of next line in a scanning direction of the 
carriage ; and 

step of driving said carriage to scan to printing 
start of the next line after completion of printing in said 
pxecediAg line depending upon a relationship between said 
carriage scanning period and said printing medium feeding 
period . 



17. A carriage scan driving method as claimed in claim 
16, wherekn said carriage driving step does not vary 
scanning speed of said carriage even after completion of 
printing of preceding line when said carriage scanning 
period is linger than said printing medium feeding period. 



18 . A carriage scan driving method as claimed in claim 
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16, wherein said carriage driving step provides a zone to 
stop the carriage for a predetermined period so that said 
carriage scanning perijpd becomes equal to said printing 
medium feeding period when said carriage scanning period 

is less than said printing medium feeding period, and 

I 

accelerate said carriage to reach the printing start 
position at a predetermined speed after decelerating said 
carriage to stop for the predetermined period after 



completion of printing 



of the preceding line. 



19 . A carriage scan driving method as claimed in claim 

16 . wherein said carriage driving step provides a zone to 

f 

decelerate the carriage for a predetermined period so that 
said carriage scanning period becomes equal to said 
printing medium feeding pSeriod when said carriage scanning 
period is less than saidlprinting medium feeding period, 
and accelerate said carriage to reach the printing start 
position at a predetermined speed after scanning said 
carriage at decelerated speed after completion of printing 
of the preceding line . 



20. \ A carriage scan driving method using a printing 
apparatus scanning a carriage mounting a printing head 
over a\pr in t ing medium for a plurality of times, to perform 
print ii\g\ipon respective scan in a predetermined direction, 
and to perform feeding of printing medium for feeding the 
printing medium for a predetermined amount in a direction 
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different from a scanning direction of said carriage 
beNWeen scans of plurality of times in said predetermined 
direction for printing on the printing medium, comprising: 
istep of getting information relating to a printing 
mediiVn feeding period required for feeding the printing 
medium for the predetermined amount after completion of 
printing in a preceding line in a preceding scan; 

st^P of setting a carriage scanning period required 
to printing start of the next line after completion of 
printing Vn said preceding line in said preceding scan so 
as to be substantially equal to said printing medium 
feeding period depending upon printing completion 
position of tfi&fc preceding line and the printing start 
position ofi tuie Ineprt line; and 

step of\ diving said carriage to scan depending upon 
a period set by said carriage scanning period setting step . 



O 



21. A carriage scan driving method as claimed in claim 
20 , wherein 

20 said carriage scanning period includes at least a 

first carriage scanning period required for stopping the 
carriage at a predetermined position after completion of 
printing of the preceding line, a carriage return period 
required for effecting scanning in said predetermined 
25 direction and returning the carriage in reverse direction 
to stop at the predetermined position, and a second 
carriage scanning period required for the carriage to 
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Leach at the predetermined speed to the printing start 
position of the next line from a predetermined position 
pping after carriage return, 

said carriage scanning period setting step takes a 
difference between a sum of said first carriage scanning 
d and said carriage return period and said second 
carriage scanning period, and a printing medium feeding 
perioa as a waiting period when a sum of said first carriage 
scanning period and said carriage return period and said 
secondl carriage scanning period is less than said printing 
medium\ feeding period, 

saSLd /S^rriage driving step maintains stopping the 
carriage £ orfts^id waiting period after carriage return . 




22. A carriage scan driving method using a printing 
apparatus scanning a carriage mounting a printing head 
over a printing medium for a plurality of times, to perform 
printing upon respective scan and to perform feeding of 
printing medium for feeding the printing medium for a 
predetermined amount in a direction different from a 
scanning direction of said carriage between scans of 
plurality of times for printing on the printing medium, 
wherein a recovery process of the printing head at a 
predetermined position is performed per scan in a 
predetermined direction of said carriage, comprising! 

step of Letting information relating to a printing 
medium feeding period required for feeding the printing 
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m\dium for the predetermined amount after completion of 
printing in a preceding line in a preceding scan; 

step of setting a carriage scanning period required 
to pVinting start of the next line after completion of 
5 printing in said preceding line in a preceding scan so as 
to bedome equal to said printing medium feeding period 
depending upon. printing completion position of the 
preceding line and the printing start position of the next 
line ; and 

10 stel of iriving said carriage to scan depending upon 

a period Set bksgaid carriage scanning period setting step - 

23- A carriage scan driving method as claimed in claim 
22 , wherein 

said carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to stop at \a predetermined position after completion of 
printing ink predetermined direction, a recovery process 
period required for performing recovery process of the 
printing heafl at the predetermined position and a second 
carriage scanning period required for the carriage to 
reach the printing start position of the next line by 
scanning the Carriage in a direction opposite to scanning 
of said predetermined direction from said predetermined 
position after! finishing of the recovery process , 

said carriage scanning period setting step takes said 
printing medium a difference between a sum of said first 
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carriage scanning period, a recovery period, and said 
second carriage scanning period, and said printing medium 
feening period as a waiting period when a sum of said first 
carmage scanning period, said recovery period and said 
second carriage scanning period is less than said printing 
medium feeding period, 

said carriage driving step stops the carriage for said 
waiting! period after said recovery process • 
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24. A cariiA^scan driving method as claimed in claim 
2 2 , where iii / 

saidl carriage scanning period includes at least a 
first carriage scanning period required for the carriage 
to stop a4 a predetermined position after completion of 
printing in a predetermined direction, a recovery process 



period required for performing recovery process of the 
printing head at the predetermined position and a second 
carriage scanning period required for the carriage to 
reach the printing start position of the next line by 
scanning the carriage in a direction opposite to scanning 
of said predetermined direction from said predetermined 
position after finishing of the recovery process , 

said carriage scanning period setting step takes a 
difference between a sum of said first carriage scanning 
period, a recovery period and said second carriage 
scanning period! and said printing medium feeding period 
as a waiting period when a sum of said first carriage 

- 47 - 



spanning period, said recovery period and said second 
carriage scanning period is less than said printing medium 
feeding period, 

\ said carriage driving step performs said recovery 
process after stopping the carriage for said waiting 
period. 

25. Alprinting method performing printing on a printing 
mediumiwith relative primary scan of a carriage mounting 
a printing head and a printing medium for a plurality of 
times . Wnd^^-th relative auxiliary scan of said printing 
medium And skd.carriage in a direction different from the 
direction of I said primary scan, during intervals between 
said plurality of times of primary scan, the method 
comprising • 

printing step of performing printing in a leading 
primary scan ; 

step of performing said auxiliary scan after 
completionlof said printing step and before initiation of 
printing stbp in a following primary scan; 

a period required for said primary scan from a 
printing completion position of a printing step in a said 
leading primary scan to a printing start position of a 
printing step in a next primary scan is substantially equal 
to a period required for said auxiliary scan. 



- 48 - 



